Modification of phospholipids in erythrocyte membranes by phospholipase D. A fluorescence and ESR spectroscopic study.
The conversion of more than 65% of the phospholipids in human erythrocyte membranes to phosphatidyl-methanol and phosphatidic acid by incubation with phospholipase D and methanol increased the dissociation constant of the fluorescence probe ANS compared to untreated membranes, but did not affect the number of binding sites and the limiting fluorescence enhancement at maximal binding (Imax). On the contrary, the cationic fluorescence probe dansylcadaverin showed additional binding sites without a change in Kd and an increase of Imax upon incubation with phospholipase D treated erythrocyte membranes compared to incubations of membranes with the original phospholipid pattern. The characteristic temperature-dependence of the quenching of the membrane protein fluorescence by a membrane-bound nitroxide-labeled stearic acid was not influenced by the modification of the phospholipids. A slight reduction of the order parameter, S, determined by ESR-spectroscopy with the same nitroxide spin-labeled fatty acid incorporated into modified membranes compared to controls was found at 40 degrees C, but not at 25 degrees C. The results were interpreted as an indication of membrane domains that retained their physical properties and lipid composition during the incubation with phospholipase D.